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(54) SECONDARY BATTERY

(57) A secondary battery includes a case having a FIG. 1B
cylindrical shape, an electrode assembly in the case, and
including a first tab protruding in a first direction at a
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Description
BACKGROUND
1. Field

[0001]
battery.

The present disclosure relates to a secondary

2. Description of the Related Art

[0002] Unlike a primary battery that cannot be re-
charged, a secondary battery is a battery that can be
charged and discharged. A low-capacity battery, in which
one battery cell is packaged in the form of a pack, has
been mainly used in small portable electronic devices,
such as smartphones and digital cameras. A large-ca-
pacity battery, in the form of a module in which dozens or
hundreds of battery packs are connected has been used
as a power source for driving motors in hybrid vehicles,
electric vehicles, or drones, or as an energy storage
device.

[0003] A rechargeable secondary battery may include
an electrode assembly having a separator interposed
between a positive electrode plate and a negative elec-
trode plate, a current collector plate electrically con-
nected to the electrode assembly, a terminal electrically
connected to the current collector plate, and a case which
accommodates the electrode assembly and the current
collector plate, and to which the terminal is coupled
therethrough.

[0004] The above-described information disclosed in
the technology that serves as the background of the
present disclosure is only for improving understanding
of the background of the present disclosure, and thus
may include information that does not constitute the
related art.

SUMMARY

[0005] The present disclosure provides a secondary
battery having a low electrical resistance and a short
current path by providing a first tab (e.g., a positive
electrode tab) and a second tab (e.g., a negative elec-
trode tab) of an electrode assembly in the same direction
to be electrically connected to a first terminal (e.g., arivet
terminal) and a second terminal (e.g., a case).

[0006] The present disclosure provides a secondary
battery allowing a relatively large electrode assembly to
be accommodated inside a case by having a first current
collector plate (e.g., a positive electrode current collector
plate) and a second current collector plate (e.g., a nega-
tive electrode current collector plate) that are three-di-
mensionally coupled and provided in the same region to
occupy a relatively small volume in an inner space of the
case.

[0007] The present disclosure provides a secondary
battery having excellent flatness between a first terminal
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(e.g.,arivetterminal) and a second terminal (e.g., acase)
by providing a conductive ring plate on the second term-
inal.

[0008] A secondary battery according to one or more
embodiments of the present disclosure includes: a case
having a cylindrical shape; an electrode assembly in (e.g.
accommodated in) the case, and including a first tab
protruding in a first direction at a center portion thereof,
and a second tab protruding in the first direction at a
perimeter thereof; a first current collector plate in (e.g.
accommodated in) the case and electrically connected to
the firsttab; a second current collector plate configured to
electrically connect the second tab to the case, and arivet
terminal electrically connected to the first current collec-
tor plate, and passing through the case.

[0009] A planar shape of the first tab may be a circular
ring with a center.

[0010] The second tab may be spaced apart from the
first tab, and may have a planar shape that is a circular
ring with a center.

[0011] A diameter of the first tab may be less than a
diameter of the second tab.

[0012] The secondary battery may further include a
separator between (e.g. interposed between) the first tab
and the second tab.

[0013] The first current collector plate may include a
first current collector plate first connection region elec-
trically connected to the first tab, a first current collector
plate connecting region bent from, and extending in the
first direction from, the first current collector plate first
connection region, and a first current collector plate
second connection region bentfrom, and extending from,
the first current collector plate connecting region to be
electrically connected to the rivet terminal.

[0014] The first current collector plate connecting re-
gion may extend from an inner perimeter of the first
current collector plate first connection region.

[0015] A planarshape of the first current collector plate
second connection region may be triangular.

[0016] The second current collector plate may include
a second current collector plate first connection region
electrically connected to the second tab, a second cur-
rent collector plate connecting region bent from, and
extending in the first direction from, the second current
collector plate first connection region, and a second
current collector plate second connection region bent
from, and extending from, the second current collector
plate connecting region to be electrically connected to the
case.

[0017] A planar shape of the second current collector
plate first connection region may be a circular ring with a
center.

[0018] The second current collector plate connecting
region may extend from an outer perimeter of the second
current collector plate first connection region.

[0019] A planar shape of the second current collector
plate second connection region may be a circular ring
with a center.
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[0020] The secondary battery may further include an
insulating plate between (e.g. interposed between) the
first current collector plate and the second current col-
lector plate.

[0021] The secondary battery may further include a
conductive ring plate attached to (e.g. to a partial region
of) the case at a periphery of the rivet terminal.

[0022] The first current collector plate may include a
first current collector plate first connection region elec-
trically connected to the first tab, a first current collector
plate connecting region bent from, and extending in the
first direction from, the first current collector plate first
connection region, and a first current collector plate
second connection region bentfrom, and extending from,
the first current collector plate connecting region to be
electrically connected to the rivet terminal, wherein the
second current collector plate includes a second current
collector plate first connection region electrically con-
nected to the second tab, a second current collector plate
connecting region bent from, and extending in the first
direction from, the second current collector plate first
connection region, and a second current collector plate
second connection region bentfrom, and extending from,
the second current collector plate connecting region to be
electrically connected to the case.

[0023] The first current collector plate first connection
region and the second current collector plate first con-
nection region may be at a same plane, wherein the first
current collector plate second connection region is closer
to the electrode assembly than the second current col-
lector plate second connection region.

[0024] The case may include a rivet plate to which the
rivetterminalis coupled, a sidewall integrally extending in
a second direction opposite to the first direction from the
rivet plate, and a finishing plate configured to close an
end of the sidewall.

[0025] The finishing plate may include a safety vent.
[0026] The finishing plate may be fixed to the sidewall
by a beading portion and a crimping portion provided on
the sidewall.

[0027] The finishing plate may be fixed to the sidewall
by a weld.

[0028] The case may include a rivet plate to which the
rivet terminal is coupled, a sidewall welded to the rivet
plate and extending in a second direction opposite to the
first direction, and a finishing plate integrally extending
from the sidewall.

[0029] The finishing plate may include a safety vent.
[0030] Atleastsome of the above and other features of
the invention are set out in the claims.

BRIEF DESCRIPTION OF DRAWINGS
[0031]
FIGS. 1A and 1B are a perspective view and a cross-

sectional view illustrating a secondary battery ac-
cording to one or more embodiments of the present
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disclosure, respectively.

FIGS. 2A and 2B are a plan view and a perspective
view illustrating an electrode assembly of the sec-
ondary battery according to one or more embodi-
ments of the present disclosure, respectively.

FIG. 3 is a plan view illustrating an unfolded state of
the electrode assembly of the secondary battery
according to one or more embodiments of the pre-
sent disclosure.

FIGS. 4A and 4B are a cross-sectional view and a
perspective view illustrating a current collector plate
assembly of the secondary battery according to one
or more embodiments of the present disclosure,
respectively.

FIG. 5is a schematic view illustrating a laser-welding
method in a method of manufacturing the secondary
battery according to one or more embodiments of the
present disclosure.

FIG. 6 is a cross-sectional view illustrating a sec-
ondary battery according to one or more embodi-
ments of the present disclosure.

FIG. 7 is a cross-sectional view illustrating a sec-
ondary battery according to one or more embodi-
ments of the present disclosure.

FIG. 8 is a cross-sectional view illustrating a sec-
ondary battery according to one or more embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

[0032] Hereinafter, example embodiments of the pre-
sent disclosure will be described in detail with reference
to the accompanying drawings.

[0033] The present disclosures are provided to more
fully describe the presentdisclosure to those skilled in the
art, and following embodiments may be modified in many
different forms, and the scope of the present disclosure is
not limited to the following embodiments. Rather, these
embodiments are provided so that the presentdisclosure
will be thorough and complete, and will fully convey the
spirit of the present disclosure to those skilled in the art.
[0034] Inaddition, in the drawings below, the thickness
or size of each layer is exaggerated for convenience and
clarity of illustration, and like reference numerals refer to
like elements in the drawings. As used in the present
specification, the term "and/or" may include any and all
combinations of one or more of the associated listed
items. In addition, in the present specification, it is to
be understood that when a member A is referred to as
being "connected to" a member B, the member A may be
directly connected to the member B, or a member C may
be interposed between the members A and B such that
the member A is indirectly connected to the member B.
[0035] The terms used herein are for the purpose of
describing specific embodiments and are not intended to
limit the present disclosure. As used in the present spe-
cification, a singular form may, unless definitely indicating
a particular case in terms of the context, include a plural
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form. In addition, the terms "comprise" or "include" and/or
"comprising" or "including," when used in the present
specification, specify the presence of stated features,
numbers, steps, operations, members, elements, and/or
groups thereof, but do not preclude the presence or
addition of one or more other features, numbers, steps,
operations, members, elements, and/or groups thereof.
[0036] In the present specification, although the terms
"first," "second," and the like may be used to describe
various members, components, regions, layers, and/or
portions, these members, components, regions, layers,
and/or portions are not to be limited by these terms.
These terms are used to distinguish one member, com-
ponent, region, layer, or portion from another member,
component, region, layer, or portion. Thus, a first mem-
ber, component, region, layer, or portion described below
may also refer to a second member, component, region,
layer, or portion without departing from the teachings of
the present disclosure.

[0037] Spatially relative terms, such as "bottom," "be-
neath," "below," "lower," "above," "upper," may be used
herein for easy understanding of one element or feature
and another element(s) or feature(s) as illustrated in the
drawings. These spatially relative terms are intended for
ease of comprehension of the present disclosure accord-
ing to various process states or usage states of the
present disclosure, and are not intended to limit the
present disclosure. For example, when an element or
feature in the drawings is turned over, the element or
feature described as "bottom," "beneath," or "below" may
be changed into "above" or "upper." Thus, the term
"bottom" or "beneath" may encompass the term "above"
or "upper."

[0038] FIGS. 1A and 1B are a perspective view and a
cross-sectional view illustrating a secondary battery 100
according to one or more embodiments of the present
disclosure, respectively. As shown in FIGS. 1A and 1B,
the secondary battery 100 according to one or more
embodiments of the present disclosure may include a
case 110, an electrode assembly 120, a current collector
plate assembly 130, and a terminal (e.g. rivet terminal
140).

[0039] The case 110 may be provided in an approxi-
mately cylindrical shape. The case 110 may include an
approximately disc-shaped rivet plate 111 having a term-
inal hole 1111 at the center thereof, a sidewall 112 ex-
tending in a downward direction from the rivet plate 111,
and a finishing plate 113 configured to close a lower end
portion of the sidewall 112. The case 110 may include, or
may be referred to as, a can, a housing, or an exterior
material. The case 110 may include steel, a steel alloy,
nickel-plated steel, aluminum, an aluminum alloy, cop-
per, oracopper alloy. The case 110 may be manufactured
by a deep drawing process in which a metal flat plate is
placed over a die having an opening, and is pressed by a
punch to manufacture a cylindrical case, by an extrusion
process in which molten metal is placed in an extrusion
die and extruded into a pipe-shaped case, or by a bend-
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ing and welding process in which a thin metal flat plate is
rolled into a cylindrical shape, and is bent and welded to
manufacture a case. The case 110 serves to accommo-
date the electrode assembly 120, the current collector
plate assembly 130, and an electrolyte (optional), and to
isolate them from an external environment.

[0040] In one or more embodiments, the sidewall 112
and the finishing plate 113 may be integrally provided. In
one or more embodiments, the rivet plate 111 and the
sidewall 112 may be separately provided, and then may
be coupled to each other by laser welding. In one or more
embodiments, the rivet plate 111 and the sidewall 112
may be coupled to each other by beading/crimping, cur-
ling, or seaming. In one or more embodiments, the rivet
plate 111 and the sidewall 112 may be integrally provided.
In one or more embodiments, the sidewall 112 and the
finishing plate 113 may be separately provided, and then
may be welded and coupled to each other. In one or more
embodiments, the sidewall 112 and the finishing plate
113 may be coupled to each other by beading/crimping,
curling, or seaming.

[0041] Inone or more embodiments, the finishing plate
113 may include a vent notch 1134 provided in an upper
surface thereof such that the finishing plate 113 is rela-
tively thin at the vent notch 1134. The vent notch 1134
may include a safety vent, or may be referred to as a
safety vent. The vent notch 1134 is broken if an internal
pressure of the secondary battery is higher than a re-
ference pressure to release an internal gas.

[0042] The electrode assembly 120 may be providedin
a substantially cylindrical shape. The electrode assembly
120 may be wound in a cylindrical shape, and then may
be coupled to the case 110. The electrode assembly 120
may include, or may be referred to as, an electrode group
orajelly roll. The electrode assembly 120 may include a
first electrode plate 121 (e.g., a positive electrode plate),
a second electrode plate 122 (e.g., a negative electrode
plate), and a separator 123. In one or more embodiments,
the first electrode plate 121 (e.g., the positive electrode
plate), the separator 123, and the second electrode plate
122 (e.g., the negative electrode plate) may be wound
into an approximately cylindrical shape while being
stacked. The first electrode plate 121 may include a first
tab 1211 extending in an upward direction at an approx-
imate center of the electrode assembly 120. The second
electrode plate 122 may include a second tab 1221
extending in the upward direction at an approximate
perimeter of the electrode assembly 120. The upward
direction may be defined as a first direction, and the
downward direction opposite to the upward direction
may be defined as a second direction.

[0043] Inone or more embodiments, the first electrode
plate 121 may be provided by applying a first active
material 1213, such as a transition metal oxide to a first
current collector 1212 formed of a metal foil, such as
aluminum, and may include the first tab 1211 (e.g., a
region not coated with the first active material 1213)
extending in the upward direction at an approximate
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center of the first current collector 1212. The extending
and protruding first tab 1211 may be referred to as a first
non-coated tab or a first base material tab, and the first
tab 1211 may be provided through a winding process of
the electrode assembly 120, a base material punching
process, or a base material notching process to form a
multitap. In one or more embodiments, the first tab 1211
may include a lead tab that is separately provided and
welded to the first current collector 1212.

[0044] Inone or more embodiments, a compound cap-
able of reversible intercalation and deintercalation of
lithium (a lithiated intercalation compound) may be used
as the first active material. Specifically, at least one of a
composite oxide of lithium and a metal selected from
cobalt, manganese, nickel, iron, or a combination thereof
may be used.

[0045] The composite oxide may be a lithium transition
metal composite oxide, and examples thereof may in-
clude a lithium nickel-based oxide, a lithium cobalt-based
oxide, a lithium manganese-based oxide, a lithium iron
phosphate-based compound, a cobalt-free nickel-man-
ganese-based oxide, or a combination thereof.

[0046] Inanexample,acompound represented by any
one of the following chemical formulas may be used:
Li,Aq pX,00..D. (where 0.90<a<1.8, 0<b<0.5, and
0<c<0.05); LigMny X,04..D. (where 0.90<a<1.8,
0<b<0.5, and 0<c<0.05); Li,Niy_, .Co,X .0, D, (where
0.90<a<1.8, 0<b<0.5, and 0<c<0.5, 0<a<2); LizNi;.
MnpX.0,_ D, (Where 0.90<a<1.8, 0<b<0.5, 0<c<0.5,
and 0<a<2); LiNiyCo,L'4G,O, (where 0.90<a<1.8,
0<b<0.9, 0<c<0.5, 0<d<0.5, and 0<e<0.1); Li,NiG, O,
(where 0.90<a<1.8 and 0.001<b<0.1); Li,CoG,0O,
(where 0.90<a<1.8 and 0.001<b<0.1); Li;Mn,G,O,
(where 0.90<a<1.8 and 0.001<b<0.1); Li;Mn,G,O,
(where 0.90<a<1.8 and 0.001<b<0.1); Li;Mn,_G4PO,
(where 0.90<a<1.8 and 0<g<0.5); Li3Fey(POy)3
(0<f<2); or Li,FePO, (where 0.90<a<1.8).

[0047] In the above formulas, A is Ni, Co, Mn, or a
combination thereof; Xis Al, Ni, Co, Mn, Cr, Fe, Mg, Sr, V,
arare-earth element, or a combination thereof; D is O, F,
S, P, oracombination thereof; Gis Al, Cr, Mn, Fe, Mg, La,
Ce, Sr, V, or a combination thereof; and L' is Mn, Al, or a
combination thereof.

[0048] In one or more embodiments, a positive elec-
trode for a lithium secondary battery may include a cur-
rent collector (e.g., afirst current collector), and a positive
electrode active material layer (e.g., a first active material
layer) formed on the current collector. The positive elec-
trode active material layer includes a positive electrode
active material, and may further include a binder and/or a
conductive material.

[0049] Inone or more embodiments, the content of the
positive electrode active material may be from 90 wt% or
about 90 wt% to 99.5 wt% or about 99.5 wt% based on
100 wt% of the positive electrode active material layer,
and the content of each of the binder and the conductive
material may be from 0.5 wt% or about 0.5 wt% to 5 wt%
or about 5 wt% based on 100 wt% of the positive elec-
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trode active material layer.

[0050] The first tab 1211 is electrically connected to a
first current collector plate 131 and the rivet terminal 140
to serve as a current flow path between the first electrode
plate 121 and the rivet terminal 140.

[0051] In one or more embodiments, the second elec-
trode plate 122 may be provided by applying a second
active material 1223, such as graphite or carbon, onto a
second current collector 1222 formed of a metal foil, such
as copper or nickel, and may include the second tab 1221
(for example, a region not coated with the second active
material 1223) extending and protruding in the upward
direction form an approximate perimeter of the second
current collector 1222. The extending and protruding
second tabs 1221 may be referred to as second non-
coated tabs or second base material tabs, and the sec-
ond tabs 1221 may be provided through a winding pro-
cess of the electrode assembly 120, a base material
punching process, or a base material notching process
to form a multitap. In one or more embodiments, the
second tab 1221 may include a lead tab that is separately
provided and welded to the second current collector
1222. The second tab 1221 is electrically connected to
the second terminal (e.g., the case 110) to serve as a
current flow path between the second electrode plate 122
and the case 110.

[0052] Inone or more embodiments, the second active
material includes a material capable of reversibly inter-
calating/deintercalating lithium ions, a lithium metal, an
alloy of a lithium metal, a material capable of doping and
dedoping lithium, or a transition metal oxide.

[0053] The material capable of reversibly intercala-
ting/deintercalating lithium ions may include, for exam-
ple, crystalline carbon, amorphous carbon, or a combi-
nation thereof. Examples of the crystalline carbon may be
graphite, such as natural graphite or artificial graphite,
and examples of the amorphous carbon may include soft
carbon or hard carbon, mesophase pitch carbide, cal-
cined coke, and the like.

[0054] ASi-based negative electrode active material or
a Sn-based negative electrode active material may be
used as the material capable of doping and dedoping
lithium. The Si-based anode active material may include
silicon, a silicon-carbon composite, SiO, (0<x<2), a Si-
based alloy, or a combination thereof.

[0055] The silicon-carbon composite may be a com-
posite of silicon and amorphous carbon. According toone
or more embodiments, the silicon-carbon composite may
be in the form of silicon particles and amorphous carbon
coated on the surface of the silicon particles.

[0056] The silicon-carbon composite may further in-
clude crystalline carbon. For example, the silicon-carbon
composite may include a core including crystalline car-
bon and silicon particles, and an amorphous carbon
coating layer located on a surface of the core.

[0057] A negative electrode for a lithium secondary
battery may include a current collector (e.g., a second
current collector) and a negative electrode active materi-
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al layer (e.g., a second active material layer) formed on
the current collector. The negative electrode active ma-
terial layer includes a negative electrode active material,
and may further include a binder and/or a conductive
material.

[0058] For example, the negative electrode active ma-
terial layer may include 90 wt% or about 90 wt% to 99 wt%
or about 99 wt% of the negative electrode active material,
0.5 wt% or about 0.5 wt% to 5 wt% or about 5 wt% of the
binder, and 0 wt% or about 0 wt% to 5 wt% or about 5 wt%
of the conductive material. A non-aqueous binder, an
aqueous binder, a dry binder, or a combination thereof
may be used as the binder. When the aqueous binder is
used as the negative electrode binder, a cellulose-based
compound capable of imparting viscosity can be further
included.

[0059] The separator 123 may be interposed between
the first electrode plate 121 and the second electrode
plate 122 to serve to reduce or prevent the likelihood of a
short circuit between the first electrode plate 121 and the
second electrode plate 122, and to enable the movement
of lithium ions. The separator 123 is formed to be slightly
wider than a width of each of the first electrode plate 121
and the second electrode plate 122, so that the separator
123 may protrude further upward, downward, leftward,
and/or rightward than each of the first electrode plate 121
and the second electrode plate 122. In one or more
embodiments, the separator 123 can reduce or prevent
the likelihood of the first electrode plate 121 and the
second electrode plate 122 directly coming into contact
with the case 110 in upward, downward, leftward, and/or
rightward directions of the electrode assembly 120. In
one or more embodiments, the separator 123 may pro-
trude and may extend (e.g., may extend a predetermined
length) in the upward and downward directions of the
electrode assembly 120, in which the first tab 1211 and
the second tab 1221 are not present.

[0060] In one or more embodiments, the electrode
assembly 120 may be hollow in a substantially central
region, and this hollow central region may be referred to
as acore 124. The core 124 may serve as a path through
which pressure is discharged when an internal pressure
of the secondary battery is greater than the reference
pressure. In one or more embodiments, the internal
pressure may be applied to the finishing plate 113
through the core 124, and eventually the vent notch
1134 of the finishing plate 113 may be broken so that
the internal pressure can be reduced.

[0061] In one or more embodiments, the electrode
assembly 120 may be accommodated in the case 110
with an electrolyte. The electrolyte solution may include
an organic solvent, such as ethylene carbonate (EC),
propylene carbonate (PC), diethyl carbonate (DEC),
ethylmethyl carbonate (EMC) and/or dimethyl carbonate
(DMC), and alithium salt, such as LiPFgand LiBF 4. Inone
or more embodiments, the electrolyte may be in a liquid,
solid, or gel phase.

[0062] The current collector plate assembly 130 may
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include the first current collector plate 131 and a second
current collector plate 132. The current collector plate
assembly 130 may further include an insulating plate
133.

[0063] The first current collector plate 131 may elec-
trically connect the first electrode plate 121 of the elec-
trode assembly 120 and the rivet terminal 140. The first
current collector plate 131 may include, or may be re-
ferred to as, a current collector, a conductor, or a con-
ductive lead. The first current collector plate 131 may be
made of aluminum or an aluminum alloy. The first current
collector plate 131 may be manufactured by punching a
metal plate using a die and a punch, or by casting molten
metal. In one or more embodiments, the first current
collector plate 131 may include a first current collector
plate first connection region 1311, a first current collector
plate connecting region 1312, and a first current collector
plate second connection region 1313. The first current
collector plate first connection region 1311 may be elec-
trically connected to the above-described first tab 1211,
which has an approximately circular ring shape, by a
method, such as laser welding. The first current collector
plate connecting region 1312 may be bent, and may
extend in the upward direction from the first current
collector plate first connection region 1311. The first
current collector plate second connection region 1313
may be bent, and may extend from the first current
collector plate connecting region 1312 to be electrically
connected to the rivet terminal 140 by a method, such as
laser welding. In this manner, the first current collector
plate 131 may serve as a current flow path between the
electrode assembly 120 and the rivet terminal 140.
[0064] The second current collector plate 132 may
electrically connect the second electrode plate 122 of
the electrode assembly 120 and the case 110 (e.g., the
rivet plate 111). The second current collector plate 132
may include, or may be referred to as, a current collector,
a conductor, or a conductive lead. The second current
collector plate 132 may be made of copper, a copper
alloy, nickel, or a nickel alloy. The second current collector
plate 132 may be manufactured by punching a metal
plate using a die and a punch, or by casting molten metal.
In one or more embodiments, the second current collec-
tor plate 132 may include a second current collector plate
first connection region 1321, a second current collector
plate connecting region 1322, and a second current
collector plate second connection region 1323. The sec-
ond current collector plate first connection region 1321
may be electrically connected to the above-described
second tab 1221, which has an approximately circular
ring shape, by a method, such as laser welding. The
second current collector plate connecting region 1322
may be bent, and may extend in the upward direction
from the second current collector plate first connection
region 1321. The second current collector plate second
connection region 1323 may be bent, and may extend
from the second current collector plate connecting region
1322 to be electrically connected to the case 110 (e.g.,
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therivet plate 111) by a method, such as laser welding. In
this manner, the second current collector plate 132 may
serve as a current flow path between the electrode as-
sembly 120 and the case 110.

[0065] The insulating plate 133 may be interposed
between the first current collector plate 131 and the
second current collector plate 132. In one or more em-
bodiments, the insulating plate 133 may be provided on
substantially the same horizontal plane as the first cur-
rent collector plate 131 and the second current collector
plate 132. In one or more embodiments, a partial region of
the insulating plate 133 may be interposed between the
second current collector plate second connection region
1323 and the electrode assembly 120. The insulating
plate 133 may include, or may be referred to as, an
insulator, an insulating block, or an insulating spacer.
The insulating plate 133 may be made of polypropylene,
polyethylene, ethylene-propylene-diene M-class rubber
(EPDM), or nylon that does not react with an electrolyte.
In one or more embodiments, the first current collector
plate 131, the second current collector plate 132, and the
insulating plate 133 may be manufactured through a
double injection method.

[0066] The rivet terminal 140 may pass through, and
may be coupled to, the case 110. In one or more embodi-
ments, the rivet terminal 140 may pass through, and may
be coupled to, the terminal hole 1111 provided in the rivet
plate 111. In one or more embodiments, an insulating
gasket 1431 may be interposed between the rivet term-
inal 140 and the terminal hole 1111. In one or more
embodiments, the rivet terminal 140 may include a head
portion 141 that is relatively wide, and a body portion 142
thatis relatively narrow and that extends in the downward
direction from the head portion 141 to pass through the
terminal hole 1111. In one or more embodiments, the rivet
terminal 140 may further include a recess 1411 provided
at a depth (e.g., a predetermined depth) from the head
portion 141 toward the body portion 142. A thickness
between a lower surface of the body portion 142 and a
lowermost surface of the rivet terminal 140 correspond-
ing to the lower surface of the body portion 142 may be
relatively reduced by the recess 1411, so that energy of
laser beam is well transmitted to the first current collector
plate 131 (e.g., the first current collector plate second
connection region 1313), thereby allowing the rivet term-
inal 140 and the first current collector plate 131 to be laser
welded to each other. In one or more embodiments, an
upper insulator 1432 may be further interposed between
the head portion 141 and the rivet plate 111. In one or
more embodiments, a lower insulator 1433 may be
further interposed at a periphery of the body portion
142 passing through the rivet plate 111. In one or more
embodiments, the lower insulator 1433 may be inter-
posed between the current collector plate assembly
130 and therrivet plate 111. In one or more embodiments,
the recess 1411 may be finished with a substantially flat
member (e.g., metal) after the welding process. In one or
more embodiments, after the welding process, a metal
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member may be coupled to the recess 1411, or may close
an upper end of the recess 1411.

[0067] In this manner, the present disclosure may pro-
vide the secondary battery 100 with a low electrical
resistance and a short current path by providing the first
tab 1211 (e.g., a positive electrode tab) and the second
tab 1221 (e.g., a negative electrode tab) of the electrode
assembly 120 in the same direction (e.g., in the upward
direction) to be respectively electrically connected to the
first terminal (e.g., the rivet terminal 140) and to the
second terminal (e.g., the case 110). In one or more
embodiments, the present disclosure may provide the
secondary battery 100 allowing a relatively large elec-
trode assembly 120 to be accommodated inside the case
110 by having the first current collector plate 131 (e.g., a
positive electrode current collector plate) and the second
current collector plate 132 (e.g., a negative electrode
current collector plate) that are three-dimensionally
coupled and provided in the same region to occupy a
relatively small volume in an inner space of the case 110.
[0068] FIGS. 2A and 2B are a plan view and a per-
spective view illustrating an electrode assembly 120 of
the secondary battery 100 according to one or more
embodiments of the present disclosure, respectively.
As shown in FIGS. 2A and 2B, the electrode assembly
120 according to one or more embodiments of the pre-
sent disclosure may include a first tab 1211 protruding
and extending in the upward direction at an approxi-
mately central region thereof, and a second tab 1221
protruding and extending in the upward direction at an
approximately perimeter region thereof. In one or more
embodiments, the first tab 1211 and the second tab 1221
may have different diameters around a central core 124
(e.g., an empty space).

[0069] Inone or more embodiments, a planar shape of
the first tab 1211 may be an approximately circular ring
shape with the same width. In one or more embodiments,
a planar shape of the second tab 1221 may be an
approximately circular ring shape with the same width
having a diameter that is relatively greater than a dia-
meter of the firsttab 1211. In one or more embodiments, a
planar shape of a separator 123 may be an approximately
circular ring shape with the same width between the first
tab 1211 and the second tab 1221. In one or more
embodiments, a partial region of the separator 123
may protrude, and may extend into a region in which
the firsttab 1211 and the second tab 1221 do not protrude
and extend. In one or more embodiments, an upper side
ofthefirsttab 1211, an upper side of the second tab 1221,
and an upper side of the separator 123 may be substan-
tially coplanar with each other. As will be described again
below, the planar shape of the first tab 1211 may be the
same as or similar to a planar shape of the first current
collector plate first connection region 1311. As will be
described again below, the planar shape of the second
tab 1221 may be the same as or similar to a planar shape
of the second current collector plate first connection
region 1321.
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[0070] FIG. 3 is a plan view illustrating an unfolded
state of the electrode assembly 120 of the secondary
battery according to one or more embodiments of the
present disclosure. In FIG. 3, in each of first and second
electrode plates 121 and 122, aleft end is a winding start
end (a portion at which winding starts), and arightendis a
winding finish end (a portion at which winding is finished).
For convenience of description, the separator is not illu-
strated.

[0071] As shown in FIG. 3, the first tab 1211 may be
provided by a base material punching method. In one or
more embodiments, the firsttab 1211 may be closerto the
winding start end than to the winding finish end, and a
horizontal width of the firsttab 1211 may be greaterthan a
vertical width thereof. In one or more embodiments, in a
winding process, one first tab 1211 may be wound multi-
ple times at the winding start end, such that the planar
shape of the first tab 1211 may be an approximately
circular ring shape. As shown in FIG. 3, the second tab
1221 may be provided by a base material punching
method. In one or more embodiments, the second tab
1221 may be closer (e.g. provided closer) to the winding
finish end than the winding start end, and a horizontal
width of the second tab 1221 may be greater than a
vertical width thereof. In one or more embodiments, in
the winding process, one second tab 1221 may be wound
multiple times at the winding finish end, such that the
planar shape of the second tab 1221 may be an approxi-
mately circular ring shape. In one or more embodiments,
the first and second tabs 1211 and 1221 may each be
provided through a method in which notching is added
after punching a base material. In one or more embodi-
ments, the first and second tabs 1211 and 1221 may be
separately provided and connected to the first and sec-
ond electrode plates 121 and 122, respectively.

[0072] FIGS. 4A and 4B are a plan view and a per-
spective view illustrating a current collector plate assem-
bly 130 of the secondary battery 100 according to one or
more embodiments of the present disclosure, respec-
tively. As shown in FIGS. 4A and 4B, the current collector
plate assembly 130 may include a first current collector
plate 131, a second current collector plate 132, and an
insulating plate 133.

[0073] The first current collector plate 131 may include
afirst current collector plate first connection region 1311,
afirst current collector plate connecting region 1312, and
a first current collector plate second connection region
1313. In one or more embodiments, a planar shape of the
first current collector plate first connection region 1311
may be an approximately circular ring shape with a
center. In one or more embodiments, the first current
collector plate connecting region 1312 may be bent, and
may extend the upward direction at a partial region inside
the first current collector plate first connection region
1311. In one or more embodiments, the first current
collector plate second connection region 1313 may be
bent, and may extend in an approximately inward hor-
izontal direction from the first current collector plate con-
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necting region 1312. In one or more embodiments, a
planar shape of the first current collector plate second
connection region 1313 may be an approximately trian-
gular, square, or circular shape.

[0074] Inone or more embodiments, in the first current
collector plate first connection region 1311, a plurality of
welding lines in the form of straight or circular lines may
be provided radially, and the first tabs 1211 and the first
current collector plate first connection region 1311 may
be electrically connected to each other by the welding
lines. In one or more embodiments, the firsttab 1211 may
be pressed or bentin an inward or outward direction, and
may be welded to the first current collector plate first
connection region 1311. In one or more embodiments,
in the first current collector plate second connection
region 1313, a plurality of welding lines may be provided
in a ring shape, and the rivet terminal 140 and the first
current collector plate second connection region 1313
may be electrically connected to each other by the weld-
ing lines.

[0075] Inone or more embodiments, the planar shape
of the first current collector plate first connection region
1311 may be the same as or similar to the planar shape of
the first tab 1211. In one or more embodiments, the first
current collector plate first connection region 1311 may
have a shape overlapping the first tab 1211.

[0076] The second current collector plate 132 may
include a second current collector plate first connection
region 1321, a second current collector plate connecting
region 1322, and a second current collector plate second
connection region 1323. In one or more embodiments, a
planar shape of the second current collector plate first
connectionregion 1321 may be an approximately circular
ring shape with a center. In one or more embodiments, a
diameter of the second current collector plate first con-
nection region 1321 may be greater than a diameter of
the first current collector plate first connection region
1311. In one or more embodiments, the second current
collector plate first connection region 1321 may be
spaced apart from the first current collector plate first
connection region 1311. In one or more embodiments,
the second current collector plate connecting region
1322 may be bent, and may extend in the upward direc-
tion at the entire outer region of the second current
collector plate first connection region 1321. In one or
more embodiments, the second current collector plate
second connection region 1323 may be bent, and may
extend in an approximately outward horizontal direction
from the second current collector plate connecting region
1322. In one or more embodiments, the second current
collector plate second connection region 1323 may have
an approximately circular ring shape with a center. In one
or more embodiments, the center of the first current
collector plate first connection region 1311 and the center
of the second current collector plate second connection
region 1323 may share the same center point. In one or
more embodiments, this center point may coincide with a
center of the core 124 of the electrode assembly 120.
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[0077] In one or more embodiments, in the second
current collector plate first connection region 1321, a
plurality of welding lines in the form of straight or circular
lines may be provided radially, and the second tab 1221
and the second current collector plate first connection
region 1321 may be electrically connected to each other
by the welding lines. In one or more embodiments, the
second tab 1221 may be pressed or bent in the inward or
outward direction, and may be welded to the second
current collector plate first connection region 1321. In
one or more embodiments, in the second current collec-
tor plate second connection region 1323, a plurality of
welding lines may be provided in a circular line shape,
and the case 110 (e.g., therivet plate 111) and the second
current collector plate second connection region 1323
may be electrically connected to each other by the weld-
ing lines.

[0078] Inone or more embodiments, the planar shape
of the second current collector plate first connection
region 1321 may be the same as or similar to the planar
shape of the second tab 1221. In one or more embodi-
ments, the second current collector plate first connection
region 1321 may have a shape overlapping the second
tab 1221.

[0079] In one or more embodiments, the first current
collector plate first connection region 1311 and the sec-
ond current collector plate first connection region 1321
may be located at the same or similar planes, and the first
current collector plate second connection region 1313
may be located closer to the electrode assembly 120 than
the second current collector plate second connection
region 1323 is. In one or more embodiments, the current
collector plate assembly 130 is provided with a compact
thickness, and thus occupies a relatively small volume
inside the secondary battery 100. In one or more embo-
diments, a relatively large electrode assembly 120 may
be provided inside the secondary battery 100.

[0080] The insulating plate 133 may be provided be-
tween the first current collector plate 131 and the second
current collector plate 132. In one or more embodiments,
a partial region of the insulating plate 133 may also be
provided between the second current collector plate
second connection region 1323 and the electrode as-
sembly 120. In one or more embodiments, a planar shape
of the insulating plate 133 may be a circular ring shape
with a center. In one or more embodiments, the first
current collector plate 131, the second current collector
plate 132, and the insulating plate 133 may be manufac-
tured through a double injection method so that an in-
tegrated current collector plate assembly 130 may be
formed.

[0081] FIG. 5 is a schematic view illustrating a laser-
welding method in a method of manufacturing the sec-
ondary battery 100 according to one or more embodi-
ments of the present disclosure. As shown in FIG. 5, a
laser beam is applied to the recess 1411 of the rivet
terminal 140 such that the body portion 142 of the rivet
terminal 140 may be electrically connected to the first
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current collector plate first connection region 1311. Inone
or more embodiments, referring to FIG. 5, alaserbeamis
applied along a perimeter of the case 110 (e.g., the rivet
plate 111) so that the rivet plate 111 may be electrically
connected to the second current collector plate second
connection region 1323.

[0082] In this manner, a first current path is provided
through the first terminal (e.g., the rivet terminal 140), the
first current collector plate 131, and the first electrode
plate 121, and a second current path is provided through
the second terminal (e.g., the case 110 or the rivet plate
111), the second current collector plate 132, and the
second electrode plate 122. In one or more embodi-
ments, an internal electrical resistance of the secondary
battery 100 may be reduced by providing the first and
second current paths that are relatively short.

[0083] FIG. 6 is a cross-sectional view illustrating a
secondary battery 200 according to one or more embodi-
ments of the present disclosure. The secondary battery
200 illustrated in FIG. 6 may be similar to the secondary
battery 100 illustrated in FIGS. 1A and 1B, except that a
conductive ring plate 210 is further provided. As shown in
FIG. 6, the conductive ring plate 210 may be mechan-
ically/electrically attached to a partial region of a case
110, whichis a periphery of arivet terminal 140 (e.g.,on a
rivet plate 111). In one or more embodiments, the con-
ductive ring plate 210 may be welded to the rivet plate 111
by a laser beam. The conductive ring plate 210 may be
provided with a material similar to or the same as that of
the rivet plate 111. In one or more embodiments, an upper
surface of the conductive ring plate 210 may be ata plane
similar to or the same as an upper surface of the rivet
terminal 140. In one or more embodiments, busbars
connected to the rivet terminal 140 and the conductive
ring plate 210 may have the same height. In one or more
embodiments, the upper surface of the conductive ring
plate 210 may be lower than the upper surface of the rivet
terminal 140. In one or more embodiments, the busbars
connected to the rivet terminal 140 and the conductive
ring plate 210 may have different heights.

[0084] In this manner, the present disclosure may pro-
vide the secondary battery 200 having suitable flatness
between the firstterminal (e.g., the rivetterminal 140) and
the second terminal (e.g., the case 110) by providing the
conductive ring plate 210 on the second terminal (e.g.,
the rivet plate 111 of the case 110).

[0085] FIG. 7 is a cross-sectional view illustrating a
secondary battery 300 according to one or more embodi-
ments of the present disclosure. The secondary battery
300 illustrated in FIG. 7 may be similar to the secondary
battery 100 illustrated in FIGS. 1A and 1B, except that a
finishing plate 313 is coupled through a beading portion
1121 and a crimping portion 1122 provided to a sidewall
112 ofacase 110. As shownin FIG. 7, the beading portion
1121 recessed inward and the crimping portion 1122 bent
inward may be optionally provided at a lower end of the
sidewall 112 of the case 110. In one or more embodi-
ments, the finishing plate 313 may be coupled between
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the beading portion 1121 and the crimping portion 1122.
In one or more embodiments, an insulating gasket 114
may be located in the beading portion 1121 and the
crimping portion 1122, such that the finishing plate 313
may be coupled while the insulating gasket 114 is inter-
posed between the beading portion 1121 and the crimp-
ing portion 1122. Instead of providing the beading portion
1121 and the crimping portion 1122, the finishing plate
313 may be directly welded to the sidewall 112, or the
finishing plate 113 may be coupled to the sidewall 112 by
a curling method or a seaming method.

[0086] Inoneor more embodiments, the finishing plate
313 may include a relatively thin vent notch 3134 defined
by an upper surface thereof. In one or more embodi-
ments, the finishing plate 313 may include a peripheral
region 3131 fitted between the beading portion 1121 and
the crimping portion 1122, an inner region 3132 that is
connected to the peripheral region 3131 and that is lower
than the peripheral region 3131, and a central region
3133 thatis connected to the innerregion 3132 and thatis
higher than the inner region 3132. The vent notch 3134
may be at the inner region 3132. In one or more embodi-
ments, the central region 3133 may be closer to the
electrode assembly 120 than the peripheral region
3131 and the inner region 3132. The vent notch 3134
may include a safety vent, or may be referred to as a
safety vent.

[0087] Inoneor more embodiments, the finishing plate
313 may furtherinclude an injection hole 3135 and a plug
3136. The injection hole 3135 may be provided in, or
defined by, the finishing plate 313 (e.g., the central region
3133), and the injection hole 3135 may be closed by the
plug 3136. In one or more embodiments, an electrolyte
may be injected through the injection hole 3135, and the
injection hole 3135 may be closed by the plug 3136,
thereby reducing or preventing leakage of the electrolyte.
In one or more embodiments, such an injection hole and
plug may be provided in a rivet plate 111, which may be
applicable to all of the embodiments described above.
[0088] FIG. 8 is a cross-sectional view illustrating a
secondary battery 400 according to one or more embodi-
ments of the present disclosure. The secondary battery
400 illustrated in FIG. 8 may be similar to the secondary
battery 300 illustrated in FIG. 7, except that a finishing
plate 313 is welded and fixed to a sidewall 112 of a case
110. As shown in FIG. 8, the finishing plate 313 may be
fixed to the sidewall 112 of the case 110 by laser welding.
In one or more embodiments, after the finishing plate 313
is coupled to the sidewall 112 of the case 110, a laser
beam may be irradiated to a portion at which a perimeter
of the finishing plate 313 is in contact with the sidewall
112. In one or more embodiments, the perimeter of the
finishing plate 313 and a partial region of the sidewall 112
are melted and cooled, so that the finishing plate 313 may
be coupled to the sidewall 112 of the case 110. As
described above, according to one or more embodiments
of the present disclosure, by providing a beadless sec-
ondary battery 400, a space occupied by beading and
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crimping portions can be eliminated. The present disclo-
sure may provide a relatively high capacity secondary
battery 400 by allowing a relatively larger electrode as-
sembly 120 to be accommodated in the case 110.
[0089] The present disclosure can provide a second-
ary battery having a low electrical resistance and a short
current path by providing a first tab (e.g., a positive
electrode tab) and a second tab (e.g., a negative elec-
trode tab) of an electrode assembly in the same direction
to be electrically connected to a first terminal (e.g., a rivet
terminal) and a second terminal (e.g., a case).

[0090] The present disclosure can provide a second-
ary battery allowing a relatively large electrode assembly
to be accommodated inside a case by having a first
current collector plate (e.g., a positive electrode current
collector plate) and a second current collector plate (e.g.,
a negative electrode current collector plate) that are
three-dimensionally coupled and provided in the same
region to occupy a small volume in an inner space of the
case.

[0091] The present disclosure can provide a second-
ary battery having suitable flatness between a first term-
inal (e.g., a rivet terminal) and a second terminal (e.g., a
case) by providing a conductive ring plate on the second
terminal.
[0092]
clauses:

Embodiments are set out in the following

Clause 1. A secondary battery comprising: a case
having a cylindrical shape; an electrode assembly
accommodated in the case, and comprising a first
tab protruding in a first direction at a center portion
thereof and a second tab protruding in the first direc-
tion at a perimeter thereof; a first current collector
plate accommodated in the case and connected to
the first tab; a second current collector plate config-
ured to connect the second tab to the case; and a
rivet terminal connected to the first current collector
plate and passing through the case.

Clause 2. The secondary battery of Clause 1, where-
in a planar shape of the first tab is a circular ring
shape with a center.

Clause 3. The secondary battery of Clause 1, where-
in the second tab is provided to be spaced apart from
the first tab and has a planar shape that is a circular
ring shape with a center.

Clause 4. The secondary battery of Clause 1, where-
in a diameter of the first tab is less than a diameter of
the second tab.

Clause 5. The secondary battery of Clause 1, where-
in a separator is interposed between the first tab and
the second tab.

Clause 6. The secondary battery of Clause 1, where-
in the first current collector plate comprises: a first
current collector plate first connection region con-
nected to the first tab; a first current collector plate
connecting region bent and extending in the first
direction from the first current collector plate first
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connection region; and a first current collector plate
second connection region bent and extending from
the first current collector plate connecting region to
be connected to the rivet terminal.

Clause 7. The secondary battery of Clause 6, where-
in the first current collector plate connecting region
extends from a portion of an inner perimeter of the
first current collector plate first connection region.
Clause 8. The secondary battery of Clause 6, where-
in a planar shape of the first current collector plate
second connection region is a triangular shape.
Clause 9. The secondary battery of Clause 1, where-
in the second current collector plate includes: a
second current collector plate first connection region
connected to the second tab; a second current col-
lector plate connecting region bent and extending in
the first direction from the second current collector
plate first connection region; and a second current
collector plate second connection region bent and
extending from the second current collector plate
connecting region to be connected to the case.
Clause 10. The secondary battery of Clause 9,
wherein a planar shape of the second current col-
lector plate first connection region is a circular ring
shape with a center.

Clause 11. The secondary battery of Clause 9,
wherein the second current collector plate connect-
ing region extends from an entire outer perimeter of
the second current collector plate first connection
region.

Clause 12. The secondary battery of Clause 9,
wherein a planar shape of the second current col-
lector plate second connection region is a circular
ring shape with a center.

Clause 13. The secondary battery of Clause 1,
further comprising an insulating plate interposed
between the first current collector plate and the
second current collector plate.

Clause 14. The secondary battery of Clause 1,
further comprising a conductive ring plate attached
to a partial region of the case, which is a periphery of
the rivet terminal.

Clause 15. The secondary battery of Clause 1,
wherein the first current collector plate comprises
a first current collector plate first connection region
connected to the first tab, a first current collector
plate connecting region bent and extending in the
first direction from the first current collector plate first
connection region, and a first current collector plate
second connection region bent and extending from
the first current collector plate connecting region to
be connected to the rivet terminal, and the second
current collector plate comprises a second current
collector plate first connection region connected to
the second tab, a second current collector plate
connecting region bent and extending in the first
direction from the second current collector plate first
connection region, and a second current collector
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plate second connection region bent and extending
from the second current collector plate connecting
region to be connected to the case.

Clause 16. The secondary battery of Clause 15,
wherein the first current collector plate first connec-
tion region and the second current collector plate first
connection region are located on the same plane,
and the first current collector plate second connec-
tion region is located closer to the electrode assem-
bly than the second current collector plate second
connection region is.

Clause 17. The secondary battery of Clause 1,
wherein the case comprises a rivet plate to which
the rivet terminal is coupled therethrough, a sidewall
integrally extending in a second direction opposite to
the first direction from the rivet plate, and a finishing
plate configured to close an end of the sidewall.
Clause 18. The secondary battery of Clause 17,
wherein the finishing plate comprises a safety vent.
Clause 19. The secondary battery of Clause 17,
wherein the finishing plate is fixed to the sidewall
by a beading portion and a crimping portion provided
on the sidewall.

Clause 20. The secondary battery of Clause 17,
wherein the finishing plate is fixed to the sidewall
by welding.

Clause 21. The secondary battery of Clause 1,
wherein the case comprises a rivet plate to which
the rivet terminal is coupled therethrough, a sidewall
welded to the rivet plate and extending in a second
direction opposite to the first direction, and a finishing
plate integrally extending from the sidewall.

Clause 22. The secondary battery of Clause 21,
wherein the finishing plate comprises a safety vent.

[0093] The present disclosure is not limited to the
above-described embodiments. Various changes can
be made by anyone skilled in the art without departing
from the gist of the present disclosure.

Claims
1. A secondary battery comprising:

a case having a cylindrical shape;

an electrode assembily in the case, and compris-
ing a first tab protruding in a first direction at a
center portion thereof, and a second tab pro-
truding in the first direction at a perimeter there-
of;

a first current collector plate in the case and
electrically connected to the first tab;

a second current collector plate electrically con-
necting the second tab to the case; and

a rivet terminal electrically connected to the first
current collector plate, and passing through the
case.
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The secondary battery of claim 1, wherein a planar
shape of the first tab is a circular ring with a center.

The secondary battery of claim 1 or 2, wherein the
second tab is spaced apart from the first tab, and has
a planar shape that is a circular ring with a center.

The secondary battery of claim 1, 2 or 3, wherein a
diameter of the first tab is less than a diameter of the
second tab.

The secondary battery of any preceding claim,
further comprising a separator between the first
tab and the second tab.

The secondary battery of any preceding claim,
wherein the first current collector plate comprises:

a first current collector plate first connection
region electrically connected to the first tab;

a first current collector plate connecting region
bent from, and extending in the first direction
from, the first current collector plate first connec-
tion region; and

a first current collector plate second connection
region bent from, and extending from, the first
current collector plate connecting region to be
electrically connected to the rivet terminal.

The secondary battery of claim 6, wherein the first
current collector plate connecting region extends
from an inner perimeter of the first current collector
plate first connection region.

The secondary battery of claim 6 or 7, wherein a
planar shape of the first current collector plate sec-
ond connection region is triangular.

The secondary battery of any preceding claim,
wherein the second current collector plate includes:

a second current collector plate first connection
region electrically connected to the second tab;
a second current collector plate connecting re-
gion bent from, and extending in the first direc-
tion from, the second current collector plate first
connection region; and

a second current collector plate second connec-
tion region bent from, and extending from, the
second current collector plate connecting region
to be electrically connected to the case.

10. The secondary battery of claim 9, wherein at least

one of:

a planar shape of the second current collector
plate first connection region is a circular ring with
a center;
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1.

12,

13.

14.

15.

22

the second current collector plate connecting
region extends from an outer perimeter of the
second current collector plate first connection
region;

a planar shape of the second current collector
plate second connection region is a circular ring
with a center.

The secondary battery of any preceding claim,
further comprising an insulating plate between the
first current collector plate and the second current
collector plate.

The secondary battery of any preceding claim,
further comprising a conductive ring plate attached
to the case at a periphery of the rivet terminal.

The secondary battery of claim 10, when dependent
on claim 6,

wherein the first current collector plate first connec-
tion region and the second current collector plate first
connection region are at a same plane, and
wherein the first current collector plate second con-
nection region is closer to the electrode assembly
than the second current collector plate second con-
nection region.

The secondary battery of any preceding claim,
wherein the case comprises a rivet plate to which
the rivet terminal is coupled, a sidewall integrally
extending in a second direction opposite to the first
direction from the rivet plate, and a finishing plate
closing an end of the sidewall,

and wherein optionally at least one of:

the finishing plate comprises a safety vent;

the finishing plate is fixed to the sidewall by a
beading portion and a crimping portion provided
on the sidewall;

the finishing plate is fixed to the sidewall by a
weld.

The secondary battery of any one of claims 1 to 13,
wherein the case comprises a rivet plate to which the
rivet terminal is coupled, a sidewall welded to the
rivet plate and extending in a second direction op-
posite to the first direction, and a finishing plate
integrally extending from the sidewall,

and wherein optionally the finishing plate comprises
a safety vent.
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FIG. 1B
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FIG. 2A
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FIG. 2B
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FIG. 4A
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FIG. 5

Laser beam
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FIG. 6

Laser beam
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FIG. 7
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FIG. 8

,/
}//1323

1322

Y,

.

132

/133 11321

i

140
| /14321433 111

41

}

AN

1

131211*

131

1322 1321

1323 '\ 1

4;%&NWNW&

3134 3132

Laser beam

21



10

15

20

25

30

35

40

45

50

55

EP 4 485 596 A1

9

des

Europaisches
Patentamt

European
Patent Office

Office européen

brevets

N

EPQ FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 24 18 0001

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X,P |EP 4 220 795 A2 (SAMSUNG SDI CO LTD [KR]) |1,6,7,9, INV.
2 August 2023 (2023-08-02) 10,13,15 HO1M10/04
A,P * paragraphs [0027], [0035] - [0038], 2-5,8, H01M10/0587
[0043] - [0046]; claims 1-11; figures 1-4 |11,12,14 H01M50/107
* H01M50/528
_____ H01M50/533
X WO 2023/092450 Al (CONTEMPORARY AMPEREX 1-5, HO01M50/536
TECHNOLOGY CO LTD [CN]) 11-15 H01M50/538
1 June 2023 (2023-06-01) H01M50/559
A * gsee EP4333193 below * 6-10
& EP 4 333 193 Al (CONTEMPORARY AMPEREX
TECHNOLOGY CO LTD [CN])
6 March 2024 (2024-03-06)
* paragraphs [0094], [0115] - [0117];
claimg 1-17; figures 3-13 =*
TECHNICAL FIELDS
SEARCHED (IPC)
HO1M
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 6 November 2024 Szekely, Noemi Kinga

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

after the filing date

: document cited for

: document cited in the application

other reasons

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
D

L

O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

22




EP 4 485 596 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 24 18 0001

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

06-11-2024
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 4220795 A2 02-08-2023 CN 116505092 A 28-07-2023
EP 4220795 A2 02-08-2023
KR 20230115755 A 03-08-2023
Us 2023238615 Al 27-07-2023
uUs 2024274924 Al 15-08-2024

WO 2023092450 Al 01-06-2023 CN 116686159 A 01-09-2023
EP 4333193 Al 06-03-2024
Us 12062750 B1 13-08-2024
WO 2023092450 Al 01-06-2023

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

23




	bibliography
	abstract
	description
	claims
	drawings
	search report

